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The value of p in (2) from (1) gives the primitive, which is the curve de- 
sired. By series we get 



x/7w^ = ^ (My - 1)+im,/(p)(1+ 2W + n?b 
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164. Proposed by 0. B. II. ZEES, A. M., Ph. D., Professor of Chemistry and Physios, The Temple College, 
Philadelphia, Pa. 

If m a +n t =l,m t oos t 0+n*<sos t g>=A, a'&'sin^Ow 2 +n*eos t <p) + a'c 2 cos*$eos i q> 
+6 2 c 2 sin i! 9u(w 2 +»» 1! cos s <')=J5, v /(l-w s sin s 0)=A(6'),|/(l-n 3 siD 8 ^)=A(^) 

prove that/;'/;' ^^WaW+aW+Vc'). 

Solution by the PROPOSES. 

x*/a t +y*/b*+z t /c*=l. 

Let p— perpendicular from center on tangent plane. 

.-. l/jp=|/[e*/c 4 +**/«* +yV&*]. 

Let (&/«)l/[«*-**]=y'» (a/6)v / [&'-y s ]=^'. 

^t6c r a f»" x s dxdy ^&c^ /*» p»' y*dydx 

=i)r(a&/c+&c/a+ac/&)=-^l-(a 1! 6»+& 2 c !! -|-a s c i! ). 

Let x=asin<p)/(l—m s 8m 2 (t), y—bcos0<!oa<p, z=csmOy/(l— n*sin 4 <p), 
m*+n*=l; dfe/dV^acos.pj/Cl-m'sin 2 ^), dx/de-z- ™ ^^" Jjgl. , dy/d<p= 
— &cos0sin?>, dy/dO=— bsmffoosy, dxdy=(dx/dd)(dy/d<p)—(dx/dq>')(dy/d6) 
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: — 7T <, • < , n ^ (tn i sin i <psmdeos 1 64-sm0eos i q>— m 2 sin 3 Boos 2 w) — ^-r-. 

]/ (1 — m 2 Sin 2 0) v -r i t -rj A ^j 



c 2 / a 2 6 2 csin0A(» L ^ v ' 

^ J a 2 & 2 csin0A (<p) 
Afe f»* fl* ABdodv * , „,, , . .. ,. 

••• J 7" = J. Jo !Sw^ = « (fl!i, + fl!c!+w )' 

p f _4f^_ = i, ( a 26 2 + « 2 c 2 +6 2 c 2 ). 

J J o A(0)A (<p) ff V ' 

Ais ° /r/r ■^w =sKa,6,+a,fl,+8,c ' )w, " )ji( " ) 

4-JP(»M)^(>0-jF()M)JF(n)]. 

.-. J5(ro)I?(>0+J(m)JE(»)-.F0»).F(»)=£*> Legendre's Theorem. 



MECHANICS. 

106. Proposed by M. E. GBABER. Graduate Student. Heidelberg University, Tiffin. Ohio. 
A parabolic curve is placed in a vertical plane with its axis vertical aud vertex down- 
wards, and inside of it, and against a peg in the focus, and against the concave arc a 
smooth uniform and heavy beam rests. Find the position of equilibrium. 

Solution by 6. W. GEEENW00D. A. B.. Professor of Mathematics, HcKendree College. Lebanon, 111., and E. 
L. SHEEWOOD. Shady Side Academy, Pittsburg, Pa. 

Let the equation to the parabola be 2a/r=l + aos$, and let the length of 
the rod be 21. We must have 2l>a. When the rod makes 
an angle 6 with the axis, the depth of its center of gravity be- 
low the focus is 

2a 



n^r~l) C osO=( YT ^ f -l) GOS o 




In a position of equilibrium, n is a maximum or a minimum. 
•'• sing ( (i+fL) 2 ~ l ) =0 •■• $==0 ' or «»*=!/0M) -i. 



